Bus systems provide a versatile form of public transportation with the flexibility to serve a variety of access needs throughout an urban area. Efficient operation of the public transport is a key factor for the improvement of living condition in Dhaka city. Transport service performance should be assessed from the passengers' perspectives to evaluate these perceptions in transportation planning. The exploration of service quality of bus is essential in order to provide a better service in future. The objective of this research is to access overall customer satisfaction in public bus transport of Dhaka city. A questionnaire survey was conducted in five locations in Dhaka city. Bus users' satisfaction was analyzed by discrete choice logit model towards quality, reliability, safety and security and service provided by buses functioning in Dhaka city. The result indicated that more than half of the respondents believed that the present condition of bus service is not satisfactory. In case of the quality of buses, people think that the body and sitting arrangement of the buses are uncomfortable. Regarding the safety and security condition, main three reasons of dissatisfaction of passengers' are unsafe driving practices, poor boarding and alighting facilities and lack of law enforcing agencies surveillance. Reasons which make the service unsatisfactory include irregular service provided by buses, regular overcrowding, lack of good standard buses and lack of cleanliness. In spite of these negative views, users' possessed a positive attitude for buses which is the low travel cost.
Introduction
Efficient operation of the public transport is a key factor for the improvement of living condition in a city. Bus systems provide a versatile form of public transportation with the flexibility to serve a variety of access needs throughout an urban area. Transport service performance should be assessed from the passengers' perspectives hence it is essential to determine passengers' views of service provided. The characteristics of public transport in Dhaka City are portrayed by traffic congestion and overcrowding, inadequate traffic management, high accident rates and increasing air pollution problems. The service of public transportation in Dhaka is extremely poor and can hardly meet the user's needs. Public transport plays a crucial role in the overall success of a city's transportation system. Transport is important for the survival of the modern society [1] . An effective and efficient system of transport can significantly contribute to human development in a wider perspective. It sustains mobility of those classes who can't afford private vehicle, helps in creating and maintaining livable communities with high density land use, relieves congestion, assures long term sustainability in terms of shared resource consumption and being responsive to the environment. Despite the vital role that buses play in any urban areas, their services are frequently insufficient to meet demand and the services that are provided mostly suffer from low output [1] . In many parts of the world, individuals tend to use their private vehicles due to lack of satisfaction they obtain from the services of public transport. For instance, the findings of Cullinane [2] in an attitudinal survey in UK showed that 41% of private car users would reduce their car usage if public transport became frequently available and reliable. Attitudinal survey based on sampled university students in Hong Kong by Cullinane [3] found that good public transport can discourage car ownership 65% as the respondents in the survey stating their unlikelihood of buying a car in the next five years. Improvement in transport system can have a positive effect on land development [4] . Deng and Nelson further described that high quality of public transport system can greatly improve the accessibility of its catchment area by shortening time. Ebuli and Mazzula also commented that an improvement in the supplied service quality can attract further users [5] . Randheer et al. argued that, in the current scenario of globalization, public transport service needs introspective sensitivity towards the quality of service offered [6] . A modern transport system which provides high quality of services has been a contemporary issue in transport modeling literature [1] [3] [5] [6] [7] . Dhaka, the capital of Bangladesh is one of the least motorized mega cities in the world but most densely populated with a current population of almost 15 million at annual growth rate of 8% per annum [8] . Bus is the main mode of transportation for the middle and lower income group in the city. This is perhaps the only city of its size without a well-organized, properly scheduled bus system or any type of mass rapid transit system. For such a large city and huge travel demand, mass transit is a pre-requisite for its transportation system. Present contribution of mass transit is only 31% of the passenger trips whereas
mass transit should share 80% of the total trips to provide an efficient transportation system [8] . Trends showed that growth rate for the low occupancy travel modes such as cars and cycle rickshaws, were much higher than that of high occupancy travel modes such as buses and mini buses. At present, passenger transport scenario of metropolitan Dhaka shows that the existing bus service is not sufficient to keep pace with the growing demand. Again, a well-planned city should have 25% of total area for its road network where as in Dhaka; only 9% of total area is occupied by road [9] . Perhaps Dhaka could cope with such a need of road infrastructure if there were other options for example a mass transit system as well as an organized bus system [10] . While other Asian cities have high rail usage amongst their public transport options, Dhaka's is negligible, and without a rail system to supplement the volume on the roads, travelers going longer distances must board the wide array of privately owned buses that operate on the city streets [11] .
Buses in Dhaka city are operated both by private and public sectors. The private sector is dominating and provides a monopoly service (95% of total bus services) compared to public sector operation [12] . The roads of the city are clogged with vehicles all day long making travel intolerable. Different shapes and sizes of vehicles are part of the traffic stream as rickshaws, auto-rickshaws, tempos, taxis, private cars, pedal cycles and a wide range of buses. Day by day the situation is worsening as the number of people intention to acquire private vehicle is increasing in this city.
Bus behavior in Dhaka varies significantly depending on the way drivers and conductors operate them. Skipping of stoppages, cutting routes short and waiting for very long periods at the curb make travelers annoyed which in turn a reasons that passengers avoid riding buses [13] . A common complaint from bus riders in Dhaka include long waits for buses, unexpected delays while the bus is moving, lack of comfort, and long walks from origins and destinations to the bus stops [14] . BRTC (Bangladesh Road Transport Corporation) has launched various types of buses in the routes of Dhaka time to time to improve the quality of the bus service. The BRTC plying three types of buses in Dhaka city; they comprise single decker bus (both AC and Non AC), double decker and articulated Bus. BRTC operated single buses are mostly of ticket based service. Both AC and non AC BRTC buses are plying on the different routes of Dhaka City. Every bus has designated stoppage and ticket counter. These services are mainly plying within the city territory and greater city areas in Dhaka, according to the BRTC web site (www.brtc.gov.bd). Despite several efforts taken by BRTC to improve the bus service of Dhaka city; due to irregularity, corruption, and mismanagement this state run Transport Company could not attain specified goals. It is often been found that all the BRTC bus services remain in good condition up to a year or so after the inauguration and slowly loses their attractiveness due to poor maintenance and operation.
Public transport has the potential to transport more people than individual cars for a given amount of road space (in the case of on-street systems such as 
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The transportation system of Dhaka city is predominantly road based. The majority of trips in Dhaka are served on public transport and non-motorized transport modes (NMT) or Para-transits as a significant number of people are poor who cannot afford personal vehicle. As the fare of NMT (such as rickshaws) or other Para-transits are more expensive than the bus fares [15] most of the people are heavily dependent on public transport for their travel [16] . The STP stated that the modal share of trips on public transport in Dhaka is about 44% [17] . Bus services are playing the dominant role in providing public transport facilities of the city. Although the bus provides highest passenger-travel, the modal share of bus in terms of person-trips is comparatively low; hence there is a considerable scope of improvement of modal share of bus by improving bus service in Dhaka city. However, the number of passengers in public transport has been increasing continuously during the last 20 years [18] . On the other hand, various researches [18] [19] [20] claimed that the present bus services are inefficient, unproductive, and unsafe due to long waiting time, delay on plying, long boarding time, overloading, discomfort, long walking distance from the residence/work place to bus stoppages, and so on. Manually controlled signals without having proper automated systems and increasing road congestion affecting buses even more than cars.
The LOS concept, as a tool for evaluating service quality, had been earlier used successfully in context of highways; researchers later extended it to other areas of transportation, including transit systems. Botzow first applied the LOS concept to assess quality of public transit system [21] . The level of service qualitatively measures the effect of factors such as travel time, speed, cost, which in combination with other factors, determine the type of service that any given facility provides to the user under the stated conditions [22] . There are the three major groups of factors [23] :
• Performance elements affecting users (i.e. operating speed, reliability, safety);
• Service quality (i.e. convenience and simplicity of use, aesthetics, cleanliness, behavior);
• Price or the fare rate that the user pays for the service.
On the other hand, Tyrinopoulos and Antoniou found that transfer quality
and quality service are the top priority in bus services for the customers in Athens [24] . According to them, the key satisfaction indicators were the service frequency, transfer distance, ticketing system, and vehicle cleanliness. Most of the studies on service level of bus or public transport dealt with operational performance indicators rather than exploring the passenger's opinion about the quality of ride [25] .
In recent times all organization has increasingly come to understand the importance of customer satisfaction. Service quality is defined as a comparison between customer expectation and perception of service [26] [27] . Service quality in general consists of five distinct dimensions: tangibles (physical facilities, equipment, and appearance of personnel), reliability (ability to perform the promised service dependably and accurately), responsiveness (willingness to help customer and provide prompt service), assurance (knowledge and courtesy of employees and their ability to inspire trust and confidence), and empathy (caring, individualized attention the firm provide its customer). Five performance measures (i.e. travel time, waiting time, accessibility or load factor, regularity of service, and comfort) were used by Sumon [28] to measure quality of some selected (only improved quality one) bus services operating in two routes of Dhaka City. The study of Andaleeb et al. demonstrates that the factors of comfort, need to change buses, behavior of the staff, and government supervisions are significant but quality of the ride, co-passengers behavior, and feelings of insecurity are not significant in predicting passenger satisfaction about bus service in Dhaka city [10] . Nevertheless, fare, frequency of service, waiting time, travel time, etc. also could be the major attributes for assessing the bus service quality. For instance, Stradling et al. [29] conducted self-completion questionnaire in eight areas of the city of Edinburgh and eight underlying factors were reported such as feeling unsafe, preference of walking and cycling, problem with service provision like no direct route, unwanted arousal (i.e., intrusions and interruptions such as inconvenience journey because of overcrowded passengers, other passenger smoking habit, and other annoyed people behavior on the bus, preference of car use, cost, disability and discomfort, and low self-image because of travelling with public transport. For measuring customer satisfaction and service quality TRB handbook has notably created a solid base for both academics and operators for further investigations. It has also introduced a wealthy detailed process for measuring customer satisfaction and transit service quality. These efforts were followed by Hensher and Prioni in identifying a service quality index [30] . Based on these efforts, the European Committee of Standardization developed a comprehensive methodology for measuring service quality. This methodology included an analysis of different approaches and illustrated a list of service quality indicators. All these previous efforts have opened the door for further investigations of bus service quality indicators to understand the link between quality of service and users satisfaction. This paper attempts to explore the existing quality available from the buses operating in Dhaka City and the bus passenger's feelings about the services.
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Lots of people living in the dense urban areas of Dhaka own automobiles.
Private automobiles are owned by 33 per 1000 persons, lagging behind all other Asian cities [11] . Main reason for increasing vehicle ownership and trips are raising incomes, low quality of public transit services, and urban spatial decentralization [31] (Figure 1 ).
Methodology
Field survey and questionnaire survey was conducted for data collection. Likert-type scale was used in the questionnaire.
The survey result showed that the participants are mostly student and private service holder at the age range of 21 -25 and 31 -35. Table A1 (see Appendix) provides the variables list used in SPSS.
Binary Logistic Regression Analysis
Bus users' satisfaction was analyzed by discrete choice logit model towards quality, reliability, safety and security and service provided by buses functioning in 
where P(Y = 1) describe the probability of a passenger rating the overall service as being good whiles [1 − P(Y = 1)] represent the probability of a passenger rating the overall service as not-good given the satisfaction level of the individual service components. This probability falls between 0 and 1 for all possible independent variables. Also, alpha and beta represent the intercept and a vector of slope coefficients respectively whiles x is a vector of explanatory variables representing the satisfaction level for individual service component. The parameters in the model can be estimated using maximum likelihood estimation method.
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The estimated model can be evaluated as done in any other generalized linear model. That is, by testing the significant difference between the null model (restricted model) and the fitted model (unrestricted model) for the data.
Data Analysis and Result
The Binary Logistic Regression (BLR) model is one of the most commonly used statistical techniques for the analysis of binary categorical response variable [32] [33]. In this research binary regression is used to predict the satisfaction of bus users. Here 1 and 0 are the binary values used for the satisfaction of passenger or not. Table 2 (Table 3) .
S.E. or standard error is a measure of how stable the estimate is. A large standard error means the estimated coefficient isn't that well estimated, and a low standard error means a fairly precise estimate. "Sig." or p value in Table 4 Table 3 . Hosmer and lemeshow test.
Step Chi-square df Sig. passengers are concerned about some factors as safety, comfort, cost, personnel attitudes and information about trips during travelling. Frequency of service has a notable influence on general transport service quality strategies [40] . Eboli and Mazzula [41] found two major attributes of service quality as reliability and punctuality in their studies. Table 4 shows "Lack of cleanliness" (p = 0.022), "Lack of good standard bus" (p = 0.015), "Lack of law enforcing agencies surveillance" (p = 0.040) and "Poor customer service" (p = 0.016) has p value less than 0.05. Result shows that these variables have strong relationship with the satisfaction of bus users of Dhaka city. "Lack of cleanliness" and "Lack of good standard bus" are in the group of Service. So, overall service of the buses in Dhaka city is the major concern of people. "Poor customer service" which is in the group of Reliability is playing an important role for satisfaction of bus users. "Lack of law enforcing agencies suvillance" which belongs to the group of safety and security is one of the major concerns of the bus users' satisfaction. This analysis finds strong relationship of user satisfaction with "Service", "Reliability" and "Safety and Security" of bus service. So "Quality" of bus service does not show any sign of strong attachment with the satisfaction of bus users from the model. Bus users are meeting challenges with the standards of discomfort and inconvenience which many potential passengers would find unacceptable and which bus users only accept because they do not have any alternative as mentioned by Simpson [42] .
The study evaluated the important factors which affect passenger satisfaction 
Conclusions
The result indicated that more than half of the respondents believed that the present condition of bus service is not satisfactory. In case of the quality of buses, people think that the body and the sitting arrangement of the buses are not comfortable. Regarding the safety and security condition, the main three reasons of dissatisfaction of passengers' are unsafe driving practices, poor boarding and alighting facilities and lack of law enforcing agencies surveillance. In case of the facilities provided by buses, there are a number of reasons which make the service unsatisfactory. That includes irregular service provided by buses, regular overcrowding, lack of good standard buses and lack of cleanliness. In spite of these negative views, users' possessed a positive attitude for buses which is the low travel cost. Strategies of Government must be driven into a phase which will take care of these concerns to attract new users and also retain the existing users of bus service.
Few people living in the dense urban fabric of Dhaka own automobiles. Private automobiles are owned at a rate of only 33 per 1000 persons, lagging behind all other Asian cities [11] . The poor institutional and regulatory framework, reluctance to enforce existing legislation, and lack of enforcement reduce the capacity of existing roads [43] . There are many measures that can improve the attractiveness and performance of public transport systems e.g. extending services, adapting fee structures, operational improvements, and public transport information provision [44] . The problems arise due to a lack of transportation infrastructure in the city and absence of a transit system to handle the volumes that currently exist. In order to sustain the existing users and to attract new users, the policies related to passenger's safety, security as well as fare, reliability and overall service offered by the buses in Dhaka city must be taken into account in order to enhance its suitability as a public transport. Table A1 . Variable lists used in SPSS. 
Appendix

V46
Satisfactory (1 denotes the overall bus service is satisfactory and 0 denotes the overall bus service is not satisfactory)
